This study deals with an elastic-plastic stress analysis on an aluminum metal-matrix composite disc under uniform temperature distribution. The composite 
INTRODUCTION
Thermal stress analysis in composite discs is an important subject due to the wide range of applications in mechanical applications. Plastic yielding may occur at high temperatures, and then the residual stresses and permanent deformation can occur. 293 Vol. 11, No. 4, 2004 Elastic-Plastic Thermal Stress Analysis
ELASTIC SOLUTION
The annular composite disc considered is assumed to be a thin disc of inner radius a and outer radius b. The stress-strain relations in a polarly orthotropic disc can be written as 
If Τ is chosen as a constant value, T n the stress function F can be written as 
where dÄ is equal to the equivalent plastic strain de,,.
The circumferential stress component from the equation 
The stress components in the elastic region can be calculated by using these known constants.
If the plastic region expands both around the inner and outer surfaces, as shown in Figure ( The integration constants are found as
In this solution, a thin curvilinearly reinforced aluminum metal-matrix disc is used. It is reinforced by steel fibers. Its mechanical properties are given in Table   I . It is assumed that the mechanical properties do not change at high temperatures and the thermal stresses are zero at 0 °C. 
RESIDUALSTRESSES
If the temperature is returned to 0 °C after plastic flow has occurred over parts of the disc, residual stresses will result. To find the residual stresses, it is
The change of stress components along any radial direction for an elastic solution at 100 °C is illustrated in • The magnitude of the circumferential stress is much higher than that of the radial stress.
• Plastic yielding occurs first at the inner surface.
• When the temperature is increased, plastic yielding expands at both the inner and outer surfaces.
• Residual stresses can be obtained with the superposition of the plastic and elastic stresses. 
